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Experimental 

Crystal data 

2Ci6Hi4N4-QH,N2 
M, = 654.77 
Monoclinic, P2i/n 
a = 11.8285 (9) A 
b = 9.1223 (7) A 
c = 14.7952 (9) A 
= 93.698 (5)° 

Data collection 

Kuma KM-4-CCD /c-geometry 

diffractometer 
8116 measured reflections 

Refinement 

R[F^ > 2a(F^)] = 0.045 

wR(F^) = 0.121 

5 = 0.97 

2897 reflections 



V = 1593.1 (2) A^ 
Z = 2 

Mo Ka radiation 

= 0.09 mm"' 
r = 130 K 

0.50 X 0.30 X 0.25 mm 



2897 independent reflections 
2082 reflections with / > 2a(I) 
= 0.033 



226 parameters 

H-atom parameters constrained 
Ap^ = 0.22 e A-' 
Ap„i„ = -0.28 e A"=' 



The asymmetric unit of the title compound, 2Ci6Hi4N4-- 
C8H6N2, consits of one molecule of A?,A^'-bis(pyridin-2-yI)- 
benzene-l,4-diamine (PDAB) and one half-molecule of 
quinoxaline (QX) that is located around an inversion centre 
and disordered over two overlapping positions. The PDAB 
molecule adopts a non-planar conformation with an E 
configuration at the two partially double exo C—N bonds of 
the 2-pyridylamine units. In the crystal, these self-comple- 
mentary units are N— H- ■ -N hydrogen bonded via a cyclic 
Ri(8) motif, creating tapes of PDAB molecules extending 
along [010]. Inversion-related tapes are arranged into pairs 
through 7T-7T stacking interactions between the benzene rings 
[centroid-centroid distance = 3.818 (1) A] and the two 
symmetry-independent pyridine groups [centroid-centroid 
distance = 3.760 (1) A]. The QX molecules are enclosed in a 
cavity formed between six PDAB tapes. 

Related literature 

For the structures of polymorphic forms of A',A''-di(pyridin-2- 
yl)benzene-l,4-diamine and its co-crystal with phenazine, see: 
Bensemann et at. (2002); Wicher & Gdaniec (2011); Gdaniec et 
al. (2005). 



H 




H 



Table 1 

Hydrogen-bond geometry (A, °). 



D-U-A 


D-H 


H - .4 


D-A 


D-U---A 


N14-H14A'- ■ ■N2' 


0.90 


2.12 


2.9998 (17) 


166 


N7-H7A'---N16" 


0.90 


2.13 


3.0173 (18) 


167 


Symmetry codes: fi) .x 


.y-l,z;(ii).v,y- 


f 







Data collection: CrysAlis CCD (Oxford Diffraction, 2002); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2002); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure; SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHEEXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 1997) and Mercury (Macrae et al, 2006); software used to 
prepare material for publication: SHELXL97. 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: RZ2662). 
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Comment 

A',A''-Di(pyridin-2-yl)benzene-l,4-diamine (PDAB) is a very versatile supramolecular reagent. It has been shown that it can 
cocrystallize with the aromatic base, phenazine, forming cocrystals with the 1:4 molar ratio (Gdaniec et al, 2005). In this 
cocrystal the PDAB molecule is centrosymmetric and adopts a nearly planar conformation and a Z,Z form, i.e. the config- 
uration at the partially double exo C— N bonds of its two 2-pyridylamine units is Z. The PDAB molecules are hydrogen 
bonded to phenazine molecules but, most importantly, their 7i-faces are directed to the edges of the phenazine molecules 
arranged via n-n stacking interactions into quartets. To check whether a similar packing motif will be observed for a com- 
pound containing the pyrazine fragment but a reduced 7i-system compared to phenazine, an attempt was made to cocrystal- 
lize PDAB with quinoxaline (QX). Cocrystallization was successful when PDAB was dissolved in molten QX (m.p. 301 
K) and the solution was slowly evaporated at 331 K yielding the title molecular complex with 2:1 PDAB/QX ratio (Fig. 
1). In contrast with the PDAB/phenazine cocrystal, in the title complex the PDAB molecule is nonplanar and adopts an 

E,E form that promotes formation of a cyclic R 2(8) motif v/a N — H - N hydrogen bond between the self-complementary 
2-pyridylamine units (Table 1). These cyclic motifs assemble PDAB molecules into tapes extending along [010]. The tapes 
related by inversion center are arranged into pairs through n-n stacking interactions between the benzene rings [centroid- 
centroid distance 3. 818(1) A] and the two symmetry independent pyridine groups [centroid-centroid distance 3.760 (1) A] 
(Fig. 2). Similar tape motifs have been observed in two of the three PDAB polymorphs (Bensemann et al, 2002; Wicher & 
Gdaniec, 2011), however these polymorphic structures were not stabilized by n-n stacking interactions between the tapes. 

The QX molecule, that is not hydrogen bonded to PDAB, is enclosed in a centrosymmetric cavity formed between six 
PDAB tapes (Fig. 3). This leads to a disorder of the non-centrosymmetric QX molecule which in the cavity is located, with 
equal occupancies, in two alternative overlapping positions. Thus QX molecule in this crystal structure simulates the shape 
of a naphthalene molecule. 

As there are no specific interactions between QX and PDAB molecules the driving force for the complex formation with 
PDAB is different in the two cocrystals with the aromatic heterobases containing the pyrazine ring. 

Experimental 

A',A''-Di(pyridin-2-yl)benzene-l,4-diamine (0.07 g, 0.27 mmol) was dissolved in an excess of the melted quinoxaline. The 
solution was heated at 331 K and after a few days colourless crystal suitable for X-ray analysis were obtained. 

Refinement 

All H atoms were located in difference electron-density maps, however for further refinement their positions were determ- 
ined geometrically with N — H and C — H bond lengths of 0.90 A and 0.95 A, respectively. All H atoms were refined in the 
riding-model approximation, with C/iso(H)=1.2C/eq(N,C). 
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Figures 



-1/ 



Fig. 1. : Asymmetric unit of the title compound with displacement ellipsoids shown at the 
50% probabihty level. The elipsoids representing positions occupied equally by C and N 
atoms are coloured in grey and blue. The unlabelled atoms of quinoxaline are related to the la- 
belled one by the symmetry operation: 1 -x,l -y,l - z. 



Fig. 2. : 71-71 stacking interactions connecting hydrogen-bonded PDAB tapes into pairs. 
N — H - N hydrogen bonds are shown as dashed lines. 




Fig. 3. : Crystal packing diagram viewed along b illustrating arrangement of the hydrogen- 
bonded tapes of PDAB in the crystal and quinoxaline molecules enclosed in the cavity formed 
between the tapes. 



iV,iV'-Bis(pyridin-2-yl)benzene-1 ,4-diamine-quinoxaline (2/1 ) 



Crystal data 




2Ci6Hi4N4-C8H6N2 


^■(000) = 688 


M,-= 654.77 


Dx= 1.365 Mgm"^ 


Monoclinic, P2i/n 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -P 2yii 


Cell parameters from 2533 reflections 


a = 11.8285 (9) A 


9 = 4.1-25.0° 


6 = 9.1223 (7) A 


|i = 0.09 mm"' 


c= 14.7952 (9) A 


T= 130 K 


13 = 93.698 (5)° 


Prism, colourless 


V= 1593.1 (2) A^ 


0.50 X 0.30 X 0.25 mm 


Z=2 





Data collection 



Kuma KM-4-CCD K-geometry 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

CO scans 

8116 measured reflections 
2897 independent reflections 



2082 reflections with / > 2a{I) 
Rint = 0.033 



emax = 25.4°,i 
/! = -13-^14 
/t = -10^9 
/ = -17^17 



, = 4.r 
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Refinement 

Refinement on 
Least-squares matrix: full 

R[F^ > 2a{F^)] = 0.045 

wR(F^) = 0.121 

5=0.97 

2897 reflections 
226 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 

sites 

H-atom parameters constrained 

w = y[<s^{Fj-) + (0.0796P)^] 
where P = (Fo^ + 2FcV3 
(A/aW< 0.001 
Apmax = 0.22eA"^ 
Apmin = -0.28 e A"^ 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the fiill covariancc mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d's in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d's involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted /{-factor wR and goodness of fit S are based on , convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a(i^) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


TI- *ITI 


N2 


0.34420(10) 


0.46004(13) 


0.12792(9) 


0.0251 (3) 


N7 


0.44563 (11) 


0.24793 (13) 


0.12278(9) 


0.0291 (3) 


H7N 


0.5037 


0.3082 


0.1126 


0.035* 


N14 


0.55190(10) 


-0.35168(13) 


0.12548(9) 


0.0295 (3) 


H14N 


0.4941 


-0.4122 


0.1359 


0.035* 


N16 


0.65420(10) 


-0.56243 (13) 


0.11839(9) 


0.0260 (3) 


CI 


0.34338 (12) 


0.31287 (16) 


0.13482(10) 


0.0232 (4) 


C3 


0.24879 (13) 


0.53106(17) 


0.14294(10) 


0.0282 (4) 


H3 


0.2492 


0.6349 


0.1382 


0.034* 


C4 


0.15003 (13) 


0.46477 (18) 


0.16475 (11) 


0.0301 (4) 


H4 


0.0841 


0.5205 


0.1745 


0.036* 


C5 


0.15028(13) 


0.31317(18) 


0.17200(11) 


0.0292 (4) 


H5 


0.0839 


0.2630 


0.1876 


0.035* 


C6 


0.24654(13) 


0.23600 (17) 


0.15651 (10) 


0.0266 (4) 


H6 


0.2474 


0.1321 


0.1604 


0.032* 


C8 


0.46942 (13) 


0.09666 (16) 


0.12475 (10) 


0.0243 (4) 


C9 


0.40085 (12) 


-0.00484 (17) 


0.07789(10) 


0.0264 (4) 


H9 


0.3335 


0.0269 


0.0452 


0.032* 
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xli / 


A n^r\n 
(J. / jU / 


0. / 30 / 


A 1 (YIA 

0. 1 0 / 4 


0.030 




o 
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— 0.413y3 (lo) 
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U.U /442 (11) 


A AQ Al //I \ 

U.U3U3 (4) 




XJI Q 

xliy 


A Q1 


0.30Z0 


A ACQ/1 

o.ojy4 


A AQA* 

0.030 






U. /jUUo (13) 


— 0.33ol2 (1 /) 


A AOAAA /I f\\ 

o.ooyoo (10) 


A AT7/; / A\ 

O.Oz/o (4) 




xlZU 


U. /45Z 


~0.2343 


A A0/1A 

U.U54U 


A All * 

U.U33 




/^o 1 


U.4ZOZO (1->J 


0.3o220 (ly) 


O.3OO0O (Iz) 


A AlOl /C\ 

0.03y3 (j ) 




XJO 1 


U.ioiy 


A "2 "3 1 A 
0.3310 


0.3142 


A A/IT* 

0.04/^ 






U.jjUjy (lo) 


0.44Dyz (lo) 


O.34I00 (13 ) 


A A/ll A (C\ 

0.04 lU (j ) 




xlZz 


A ^^TA 


U.43o3 


A TOO 

u.zozy 


A A/10* 

u.u4y 




JNzi 


Kj.jyzQz (13) 


o.jiy4y (1 /) 


0.40j2 / (11) 


0.03OO (4) 


U.DU 


C23 


0.59262 (13) 


0.51949 (1?) 


0.40527 (11) 


A A'3/CO / A\ 

0.03oo (4) 


A CA 

0.50 


H23 


0.6629 


0.5629 


0.3922 


0.044* 


0.50 


C24 


0.55231 (12) 


0.53158 (16) 


0.49075 (11) 


0.0275 (4) 




C25 


0.61465 (13) 


0.60804(16) 


0.55764(11) 


0.0357 (4) 


0.50 


H25 


0.6846 


0.6529 


0.5457 


0.043* 


0.50 


N25 


0.61465 (13) 


0.60804(16) 


0.55764(11) 


0.0357 (4) 


0.50 



Atomic displacement parameters (A^) 





[/" 




^33 




^13 


jj23 


N2 


0.0240 (7) 


0.0225 (7) 


0.0290 (7) 


0.0005 (5) 


0.0025 (6) 


-0.0026 (5) 


N7 


0.0227 (7) 


0.0202 (7) 


0.0449 (9) 


-0.0022 (5) 


0.0067 (6) 


-0.0004 (6) 


N14 


0.0224 (7) 


0.0208 (7) 


0.0457 (9) 


-0.0006 (5) 


0.0056 (6) 


0.0047 (6) 


N16 


0.0248 (7) 


0.0229 (7) 


0.0301 (8) 


0.0004 (5) 


0.0011 (6) 


-0.0004 (6) 


CI 


0.0249 (8) 


0.0223 (8) 


0.0223 (8) 


-0.0012 (6) 


0.0010 (6) 


-0.0020 (6) 


C3 


0.0301 (9) 


0.0246 (8) 


0.0298 (9) 


0.0026 (7) 


0.0012 (7) 


-0.0040 (7) 


C4 


0.0243 (8) 


0.0339 (9) 


0.0323 (9) 


0.0032 (7) 


0.0030 (7) 


-0.0048 (7) 


C5 


0.0247 (8) 


0.0361 (9) 


0.0270 (9) 


-0.0044 (7) 


0.0026 (7) 


-0.0009 (7) 


C6 


0.0283 (9) 


0.0239 (8) 


0.0277 (9) 


-0.0022 (7) 


0.0019 (7) 


0.0000 (6) 


C8 


0.0238 (8) 


0.0212(8) 


0.0284 (9) 


-0.0007 (6) 


0.0059 (7) 


0.0001 (6) 


C9 


0.0241 (8) 


0.0258 (8) 


0.0292 (9) 


0.0000 (7) 


0.0004 (7) 


0.0024 (7) 


CIO 


0.0244 (8) 


0.0253 (8) 


0.0271 (9) 


-0.0034 (6) 


0.0010 (6) 


-0.0015(6) 


Cll 


0.0257 (8) 


0.0219(8) 


0.0289 (9) 


0.0009 (6) 


0.0056 (7) 


0.0024 (6) 


C12 


0.0231 (8) 


0.0299 (9) 


0.0283 (9) 


0.0019 (7) 


0.0003 (7) 


0.0026 (7) 


C13 


0.0248 (8) 


0.0277 (9) 


0.0288 (9) 


-0.0034 (7) 


0.0034 (7) 


-0.0035 (7) 


C15 


0.0242 (8) 


0.0246 (8) 


0.0225 (8) 


0.0002 (6) 


-0.0007 (6) 


0.0002 (6) 


C17 


0.0298 (9) 


0.0267 (8) 


0.0336 (9) 


0.0037 (7) 


-0.0010 (7) 


-0.0037 (7) 
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A AT /O / 1 A\ 

0.0362 (10) 


A AAA /I /nX 

U.UUU4 (y) 


A AAO 1 /nx 

o.oosi (y) 


A AATT /OX 

0.002 / (S) 


N23 


0.0364 (9) 


0.0337 (9) 


0.0411 (10) 


-0.0045 (7) 


0.0092 (7) 


0.0025 (7) 


C23 


0.0364 (9) 


0.0337 (9) 


0.0411 (10) 


-0.0045 (7) 


0.0092 (7) 


0.0025 (7) 


C24 


0.0263 (8) 


0.0214 (8) 


0.0344 (9) 


0.0003 (6) 


-0.0005 (7) 


0.0021 (7) 


C25 


0.0314(8) 


0.0331 (9) 


0.0417(10) 


-0.0057 (7) 


-0.0055 (7) 


0.0031 (7) 


N25 


0.0314(8) 


0.0331 (9) 


0.0417 (10) 


-0.0057 (7) 


-0.0055 (7) 


0.0031 (7) 



Geometric parameters (A, °) 



N2— C3 


1.3324 (18) 


Cll— C12 


1.385 (2) 


N2— CI 


1.3465 (19) 


C12— C13 


1.377 (2) 


N7— CI 


1.3686 (19) 


C12— H12 


0.9500 


N7— C8 


1.4083 (19) 


C13— H13 


0.9500 


N7— H7N 


0.9001 


C15— C20 


1.398 (2) 


XT 1/1 Z"' 1 C 


1 T /I o c / 1 n\ 


C17 — C18 


1 T /n /ox 
1.3o/ (z) 


Nl 4 n 1 

IN i H V i i 


i .'-r\jy\j y Vy J 


PI 7 HI 7 


0 QSOO 

\j .y J\j\j 


N14 — HUN 


0.9000 


C18 — C19 


1.386 (2) 


N16 — C17 


1.3397 (19) 


C18 — H18 


0.9500 


N16 — C15 


1.3415 (19) 


C19 — C20 


1.365 (2) 


CI — C6 


1.398 (2) 


C19 — H19 


0.9500 


C3 — C4 


1.372 (2) 


C20 — H20 


0.9500 


xlj 


A OSflfl 

u.yjuu 


(.-21 — JN25 




C4 — C5 


1.387 (2) 


C21— C25' 


1.331 (2) 


C4— H4 


0.9500 


C21— C22 


1.406 (3) 


C5— C6 


1.370(2) 


C21— H21 


0.9499 


C5— H5 


0.9500 


C22— N23 


1.336(2) 


C6— H6 


0.9500 


C22— H22 


0.9500 


C8— C9 


1.387 (2) 


N23— C24 


1.385 (2) 


C8— C13 


1.388 (2) 


N23— H23 


0.9500 


C9— CIO 


1.377 (2) 


C24— C25 


1.384 (2) 


C9— H9 


0.9500 


C24— C24' 


1.408 (3) 


CIO— Cll 


1.390(2) 


C25— C21' 


1.331 (2) 


CIO— HIO 


0.9500 


C25— H25 


0.9499 


C3— N2— CI 


117.51 (13) 


Cll— C12— H12 


119.7 


CI— N7— C8 


126.76 (13) 


C12— C13— C8 


121.08 (14) 


CI— N7— H7N 


116.6 


C12— C13— H13 


119.5 


C8— N7— H7N 


116.6 


C8— C13— H13 


119.5 


C15— N14— Cll 


126.54(13) 


N16— C15— N14 


114.37(13) 


C15— N14— H14N 


116.8 


N16— C15— C20 


121.68(14) 


Cll— N14— HUN 


116.7 


N14— C15— C20 


123.92 (14) 


C17— N16— C15 


117.59 (14) 


N16— C17— C18 


124.47 (15) 


N2— CI— N7 


114.27 (13) 


N16— C17— H17 


117.8 


N2— CI— C6 


121.83 (14) 


C18— C17— H17 


117.8 


N7— CI— C6 


123.84 (14) 


C17— C18— C19 


117.27 (15) 
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ATT /^T A 

JNz — C3 — C4 


1 T /I /I C\ 

1z4.d1 (ijj 


/^10 TUIO 

C 1 / — C 1 o — H 1 0 


1^1 A 

lzl.4 


JNz — — ^riJ 


1 1 T T 


Ciy — Clo — Ml 5 


1 '1 1 A 

lzl.4 


r^/i ni xj-i 
v_/t — XlJ 


117 7 


v_-zu — \^ 1 y — \^ 1 o 


1 7(1 (IQ /'I 
IZU.Uo 


C3— C4— C5 


117.38(15) 


C20— C19— H19 


120.0 


C3— C4— H4 


121.3 


C18— C19— H19 


120.0 


C5— C4— H4 


121.3 


C19— C20— C15 


118.89(15) 


C6— C5— C4 


119.79(15) 


C19— C20— H20 


120.6 


C6— C5— H5 


120.1 


C15— C20— H20 


120.6 


C4— C5— H5 


120.1 


N25'— C21— C22 


121.85 (16) 


C5— C6— CI 


118.86(15) 


C25'— C21— C22 


121.85 (16) 


C5— C6— H6 


120.6 


N25' — C21 — H21 


119.1 


n C(\ H6 

V^l \-^VJ J-J-U 


120.6 


Czj — CZl — xlZl 


119.1 


/"'o "I 

cy — Co — ci j 


1 1 O Af\ /I A\ 

i 18.40 (14J 


Czz — Cz 1 — rLZ 1 


1 1 ft 1 
iiy.i 


/^ft /"'o Tvn 
L.y — Co — JN / 


1 Oft /I /l\ 

izz.zy (14J 


JN zi — Czz — Cz 1 


111 o c / 1 n\ 
121.25 (1 /J 


L^l J L^o IN / 


1 1 Q (\X\ 
i i V.Z J vi 


MO'i TT'>'> 
iNZ J L.ZZ rlZZ 


i i V.J 


CIO— C9— C8 


120.60(14) 


C21 — C22 — H22 


119.4 


CIO— C9— H9 


119.7 


C22— N23— C24 


118.20(15) 


C8— C9— H9 


119.7 


C22— N23— H23 


121.1 


C9— CIO— Cll 


120.88 (14) 


C24— N23— H23 


120.7 


C9— CIO— HIO 


119.6 


C25— C24— N23 


119.55(14) 


Cll— CIO— HIO 


119.6 


C25— C24— C24' 


120.10(19) 


C12— Cll— CIO 


118.52 (14) 


N23— C24— C24' 


120.34(18) 


C12— Cll— N14 


122.74 (14) 


C21'— C25— C24 


118.25 (15) 


CIO— Cll— N14 


118.68 (13) 


C21' — C25 — H25 


120.8 


C13 — C12 — Cll 


120.52 (14) 


C24 — C25 — H25 


120.9 


C13 — C12 — ^H12 


119.7 






r^"! 

Ci — JNz — CI — JN / 


— 1 / /.U3 (lij 


Cll — Clz — Cli — Co 


A 1 

0.1 (2) 


Co — JN I — C 1 — Co 


0.3 (2) 


CV — Co — C 1 3 — C 1 z 


0.1 (2) 


Co — JN / — CI — JNz 


1 "70 OA { ^ A\ 

— \ /o.yU (14) 


JN / — Co — CI 3 — Clz 


-1 / / .Uo (14) 


Co — JN / — CI — Co 


3.9 (2) 


1 T M C 1 C XT 1 A 

CI / — JN lo — CI J — JN 14 


1 /o.z / (13) 


C 1 — JN 1 — C J — C4 


-0.1 (2) 


C 1 / — JN 1 0 — C 1 J — CzU 


A 1 /'7^ 
-0.1 (2) 


ATI /^l /^C 

JNz — C3 — C4 — CD 


0.3 (2) 


/"^ 1 1 "\T1 A 1 C M 1 C 

Cll — JN 14 — ClD — JN lo 


1 TO AT / 1 /1\ 

1 /o.U / (14) 


CJ — C4 — C J — Co 


-0.7 (2) 


C 1 1 — JN 1 4 — C 1 J — CzU 


-3.6 (2) 


OA Of. pi 

\J\ J V_-0 \^ 1 


u.y (I) 


r'lc Ml 1^17 Plfi 

1 J — IN 1 0 — 1 / — 1 o 


U.O (Z) 


N2— Cl— C6— C5 


-0.7 (2) 


N16— C17— C18— C19 


-0.7 (2) 


N7— CI— C6— C5 


176.37(14) 


C17— C18— C19— C20 


0.3 (2) 


CI— N7— C8— C9 


47.3 (2) 


C18— C19— C20— C15 


0.2 (2) 


CI— N7— C8— C13 


-135.63 (16) 


N16— C15— C20— C19 


-0.3 (2) 


C13— C8— C9— CIO 


0.1 (2) 


N14— C15— C20— C19 


-178.51 (14) 


N7— C8— C9— CIO 


177.18(14) 


N25'— C2 1— C22— N23 


-0.1 (3) 


C8— C9— CIO— Cll 


-0.6 (2) 


C25'— C21— C22— N23 


-0.1 (3) 


C9— CIO— Cll— C12 


0.8 (2) 


C21— C22— N23— C24 


0.0 (3) 


C9— CIO— Cll— N14 


178.09 (14) 


C22— N23— C24— C25 


-179.52 (15) 


C15— N14— Cll— C12 


-48.1 (2) 


C22— N23— C24— C24' 


-0.4(3) 


C15— N14— Cll— CIO 


134.72 (16) 


N23— C24— C25— C2 1 ' 


-179.92 (15) 


CIO— Cll— C12— C13 


-0.6 (2) 


C24'— C24— C25— C2 1 ' 


1.0(3) 
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N14— Cll— C12— C13 -177.76(14) 
Symmetry codes: (i) -x+l, -y+1, -z+1. 

Hydrogen-bond geometry (A, °) 

D—n-A D— H 

N14— H14N-N2" 0.90 

N7— H7N-N16"' 0.90 
Symmetry codes: (ii) x, y-l, z; (iii) x, y+l, z. 
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R-A 


D-A 


D—H-A 


2.12 


2.9998 (17) 


166 


2.13 


3.0173 (18) 


167 
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